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SPECIFICATION 

Bromocriptine compositions 

5 This invention relates to pharmaceutical compositions, containing bromocriptine. 5 
Bromocriptine is the generic name for the compound 2-bromo-1 2'-hydroxy-2'-(1-methylethy!)- 
5'a-(2'methylpropyl}ergot3min-3',6-tri-one and is listed in the Merck Index, 1976, Appendix A 

2. 

Bromocriptine is a well-known dopamine agonist used in the treatment of e.g. hyperprolaciine- 
10 mia, acromegaly and Parkinson's disease. It is usually administered tn the form of the mesylate 10 
in daily dosages of e.g. 5-7.5 mg, 10-60 mg and 20-80 mg respectively. Its pharmacological 
and clinical properties have been recently extensively reviewed in M.O. Thorner et al.: 
Bromocriptine A clinical and pharmacological review. Raven Press, New York 1980. However 
the pharmacokinetic profile was not been established conclusively. From extensive pharmacoki- 
1 5 netic studies we have found that bromocriptine is rapidly absorbed and rapidly eliminated from 1 5 
plasma after oral administration (t 1 /2 = 3 to 5 hours). Although its duration of action appears 
to extend well beyond t 1 /2 in some applications (e.g hypoprolactinaemia effect), we have 
found that it is generally necessary to administer the daily doses in 2 to 4 small doses to 
achieve a lasting therapy and to decrease potential unwanted side effects, which are thought to 
20 be related to the rapid absorption of the drug. Some of these side effects are due to 20 
dopaminergic activity of the compound acting on dopaminergic receptors in the gastro-intestinal 
tract, e.g. nausea and emesis. 

There exists thus a need for a controlled release formulation of bromocriptine which provides 
a prolonged action of bromocriptine to reduce the number of times bromocriptine has to be 
25 administered each day and to reduce certain adverse reactions. 25 

The present invention provides a controlled release formulation for oral administration 
comprising 

bromocriptine 

a pharmaceuticaiiy acceptable hydrophitic swelling substance and a pharmaceutically accept- 
30 abl e inert fatty material . 30 
The preferred amounts of bromocriptine in the unit dosage form are from 2 to 20 mg, 
especially 5 and 1 0 mg. The bromocriptine may be in free base form or in the form of a 
pharmaceutically acceptable acid addition salt. Preferably the bromocriptine is in mesylate salt 
form. Reference herein to bromocriptine is intended both the free base form and such salts 
35 forms. 35 
Hydrophilic swelling substances that can be used include one or more natural, partially or 
totally synthetic anionic or, preferably, nonionic hydrophilic gums, modified cellulosic sub- 
Stances or proteinaceous substances such as, for example, acacia, gum tragacanth. locust bean 
gum. guar gum. karaya gum, agar, pectin, carrageen, soluble and insoluble alginates, 
40 methylcellulose. hydrajm pfopylmethylcellulos^ . hydroxypropylcellulose, hydroxyethylcellulose. 40 
sodiumcarboxymethylcellulose, carboxypolymethytene, gelatin. 

Preferred are cellulose hydrocoltoids which include methyl cellulose, hydroxypropytcellulose 
and especially hydroxypropylmethylcellulose and sodium carboxymethylcellulose. Preferably the 
weight ratio of bromocriptine to the hydrophilic swelling substance is from 1 :10 to 1 :35, 
45 especially from 1:16 to 1:25. 45 
The weight ratios refer to the amount of active substance bromocriptine, not the total weight 
of any salt. 

Usable pharmaceutically acceptable inert fatty materials include beeswax; fatty acids: long 
chain fatty alcohols such as, for example., cetyl alcohol, myristyl alcohol, stearyl_glcoliiil, 
50 glycerides such as glyc eryl es ters of fatty acids or hydro'genated alipha'tlc acids such as, for 50 
example, glyceryl monostearaie, "glyceryl distearate, glyceryl esters of hydrogenated castor oil 
and the like; oils such as mineral oil and the like. Fatty materials are preferably such with 
melting points between 30 and 90'C. 
Most preferred fatty materials have a melting point from 45X to 65'C and include glycerides 
55 such as glyceryl palmitales and stearates and fatty acids such as hydrogenated castor oti and 55 
fatty acid esters such as cetyl palmitate. Preferably the weight ratio of bromocriptine to the fatty 
material is from 1:1 to 1:10, especially from 1:6 to 1:10. 

It is also convenient to incorporate in the formulation ot her solu ble or insoluble pharmaceuti- 
cal exctpients such as calcium sulfate, calcium phosphate, Ifl^Bl nnrl onllnrlnl lilinai Thr weight 
60 ratio of bromocriptine to these other excipients is conveniently from 1 :5 to 1 :40, e.g. 1 : 1 5 to 60 
1:40. 

. The formulation may be produced in conventional manner by mixing the ingredients together, 
if desired melting the fatty material. The resultant mixture is i n powder form. The powder can be 
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,ac. ... b..oc.p.ne is sens.i.e to .any che^i-. -^^^^^^^^^ 

a satisfactory pharmacodynamic and pharmacok.net.c P^^J^'^ bio-availability in standard 
' The fesultlnt retarded formulations ^^^^1^^^^^^ ^L^"^" 
clinical trials to conventional non-retarded ^^ce a day. can still produce a 

5 criptine. The lormulations of the invent.on^ even ';-~f5°,';^;3^ ^he forrnulation may 
therapeutic effect for at "^^^ ^4 ho"rs '"^/^ ^^S'cations of bromocriptine at approx.- 
thus be administered only once a day m the k"°wn '"mc^^^ non-retarded forms. 

80% of the active ingredient within 24 hours^ rf-orees Centigrade and are uncorrected. 
In the following examples all »'"P5''°^";^^r; S"^^^^ named hereinafter 

Further information on the propert.es brochures or other 

,5 may be obtained from the r.W^^^^^^^^^ ,,,^eti. and angren- 

sources, especially H^P. Aulendorf. W. Germany. 

929100 Voulogne-Brillancoun F'ance_ ^ ^^^^^ M^hocel K15M snd 

Hydroxypropylmethylcellulose '^OOO cPS ana «uuu ^ "^q^^q uSA. 

^I'bt^ran'l'^ L™:d'c::;,narpTv'3li.~ ^OOO. Da^eld.,, W Cer^any. 

EXAMPLE Compos/Iion of each capsu/e 

mg 

Ingredient ^ 735 

1) Bromocriptine mesylate 124 265 

30 2) Lactose (200 mesh) 



3) Silica 40 
41 Glycerol ditripalmitostearate 
5) Hydroxypropylmethylcelluiose 4000 cps HO 

290 

35 78 
Capsule (Hard gelatine) 

•)equivalenl to 5 mg bromocripline base 



40 Preparation (Charge of 6000 "Psul«) ,„aredient 4) is melted by heating to 56 C 

ingredients 1). 2) and 3) are s-eved and mixed. ^^S^^jTo g'c The mass is stirred for 2 
(^.p^ 54 -C) and is added to the -^'""^^^^^^'^^ J^^^Jf ^ernight. The crushed mass is broken 

45 rn^ngslTnd K o 'er 10 minuses. tI mixture is then encapsulated. 



In vitro release 

Gastric juice d n HCI (pH 1.2) 



10 



15 



20 



35 



40 



45 



50 



50 Time Release of bromocriptine 
(hours) 

1 7% 

2 13% 

4 28% 55 

55 6 42% 

24 100% 



EXAMPLE 2: Composiiion oi each capsule 



15 



10 



Ingrediem ^9 
1) Bromocriptine mesylate ^ Zr? ' 

5 2) Calcium sulfate . 2HjO 124.265 

3) Cetypalmitate 20.0 

4) Hydroxypropylmethylceilutosc (1 5000 cps) 120.0 

270.0 

10 Capsule (hard gelatine) 78.0 
*)equivaient to 5 mg bromocriptine base 

'^'Analogous to Example 1, with the difference, that now igredients 1) end 2) are "jixed 15 
followed by addition of ingredient 3) in molten form, after which the mixture is cooled and 
ingredient 4) is added. 

EXAMPLE 3: Composition of each capsule 

20 

Ingredient 

1) Bromocriptine mesylate A 

2) Maleicacid 

3) Lactose 78.53 ^5 
25 4) Silica 

5) Cetyl palmiiate ZZ ZX. 

6) Hydroxypropylmethylcellutose 15.000 cps 130.00 

27^00 30 
30 Capsule (hard gelatine) 81^00^^ 



3-)corresponding to 10 mg bromocriptine base 

Analogous to Example 1 , with the different that now ingredients 1 ). 2). 3) and 4) are mixed, 
followed by addition of ingredient 5) in molten form, after which the mixture is cooled and 
ingredient 6) is added. 

40 Comoaraf/Ve ctlnical tests .... ^ . , 

Objectives- To study in healthy volunteers the lolerability, bioavailability and the prolactine 
suppression effects of two oral comrolled release capsules A and B according to the invention in 
comparison to a conventional capsule C and a placebo capsule D. 

4 5 A. Composition according to the invention 

Ingredient "^9 
1 Bromocriptine in mesylate form 5.735 ) 

2. Lactose l?l-265 
50 3. Glycerol-ditripalmtto stearate 



35 



40 



45 



20.000 50 



A. Hydroxypropyimethylceltutose (400 cps) 60.000 
*)corresponding to 5 mg bromocriptine 

55 The fatty acid component A3, was added in molten form to a mixture of components A1 . end 55 
A2. and mixed therewith after which the mixture was cooled to room temperature and 
component A4. was mixed with the mixture of A1., A2. and A3. 



I 

i 
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B. Composition according to the invention 

Ingredient 

1 . Bromocriptine in mesylate form 

2. Lactose 

3. -Silica 

4 Glycerol-ditripalmito stearate 
S, Hydroxypropylmethylcellulose (4000 cps) 

The mixture was prepared ..alogcus ,o ,he mixture under A, with ,he exception thai Instead 
0) rrlrxing Al . end A2.. Bl .. B2. and B3, «ere mixed. 



mg 

5.735 
124.265 
10.000 
40.000 
110.000 



Ingredient 

Bromocriptine in mesylate form 
Maleic acid, milled 
Lactose 
Cornstarch 
Silica 

Magnesiumstearate 



1. 
2. 

3- 

20 4. 
5. 
6. 
* 

-:)corresponding to 2.5 mg bromocriptine 
25 ' 



mg 

2.87 
2.00 
170.63 
120.00 
1.50 
3.00 



mg 

190,00 
20.00 
60.00 



35 



40 



45 



10 



15 



20 



25 



The ingredients 1 to 6 were mixed together 

0} Conventional placebo composition 

30 Ingredient 
1 , Lactose 

2 Glycerol ditripalmito stearate 

3 Hydroxypfopytmethylcellulose <4000 cps) 

eo:,»rd °o'n?v r5r=U^'^o"alrar rn«'?n^«Sence on ,He Hea„.v volunteers 

rCn't ^i^'irt^p""; dtlded over 4 edministration days, separated by an Interval a wee.. 

Prolactin inhibilion ^^ g ,on,„,eer5 by an indwelling cannula, in certain time 

Blood sampleswere f '^^^^^^^'^'^'^^ ,eceived. till 10.00 h on the third day (totally 
M hofrsl >::;.^??o^9e' tnteTrUtion .^n, 18:00 till 8.00 h in the second n,ght. The prolacn 

^tpr;Lct%re^nt?a\itnr^^^^^^^^ 

"Th^ prolactTr! curve D represents the normal prolactin concentration of healthy volunteers 

- "irtU'e'lmlpconce—^^^^^ 

^^^oto"r?;^'rc^"s"\°rrarolac,i'nrcrU inhitifon is observed 1 hour .her taking 

SO ^\^:^^P^^"S.:::'^^^^^^'^-- ^ Hour aher taking a capsule 

r. anri lastino only 24 hours. 



30 



35 



40 



45 



50 



55 



60 
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15 



20 



25 



30 



35 



40 



45 



50 



4 (in picograms/ml, time t in hours). ^ ■ . „ ^ 

The concentrations of curve C in Fig. 4. caused by the 2.5 mg bromocriptine conta.n.ng 

capsule C were doubled and plotted in Fig. 5 as a curve C adapted to a double portion of 

capsule C, together with curves A and B. so that bromocriptine levels of equal dosages of 
S bromocriptine (5 mg) can be compared, 

From Fig 5 it is seen that the rate at which drug concentrations initially rise (i.e. absorption 

phase) is slightly reduced for form A and markedly reduced for form B as compared with twice 

^^^It'al'so appears from these mean curves, that bioavailabilities (AUC*) of capsules A and B are 
10 somewhat lower than of two capsules C. 

'Area under curve 

Based on the individual subjects data, the reduction in bioavailabHtty was an average of 12% 
1 5 for form A and 25% for form B. 

^'theSe^ effects experienced by each volunteer were recorded as to type, duration and 
intensity (strong, moderate and weak). Overall the following side effects were noted: — 

20 



. 1) 


orthostatic hypotonia 


2) 


dizziness 


3) 


vomiting 


4) 


nausea 


25 5) 


nasal congestion 


6) 


headache 


7) 


dry mouth 



50 



8) 


head pressure 


9} 


drowsiness 


10) 


tiredness 


11) 


weakness 


12) 


sweating 


13) 


heat sensation 


14) 


abdominal cramps 


15) 


palor 



30 side effects 1 ) to 6) are well known for dopamine agonist drugs like Bromocriptine and were 
used to assess the relative tolerability of the formulations in the table below; 





nuniDer of drug related side effects 


35 


Intensity 


A 


B 


C 


0 


5 mg dru3 


5 mq drug 


2,5 fng drug 


placebo 




strong 


10 


5 


1 


1 


40 


moderate 


16 


9 


1 


0 




weak 


12 


5 


11 


3 


45 


total 


38 


19 


13 


4 



Capsule A produces significantly more drug related side effects than all other forms. 
Capsule B produced fewer drug related side eHects than A, and the total number was not 
statistically different from the 2.5 mg conventional form C. 
Capsule C produced significantly more drug related side effects than placebo D. 
On the basis of tolerability, Capsule B is to be preferred over capsule A. 
In in vitro experiments (USP XXI. page 1243-1244. Apparatus 1, 1000 ml 0.1 n HCI. 100 
55 rotations per min.) the following release results were obtained with capsules A. B end C:- — 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



55 



60 



GB2 154874A 



Release time in horns Release of bromocriptine (in percents 
of weights) 



Capsule A Capsule B Capsule C 



0.5 11 8 100 



4 99 



10 6 - 48 

94 57 
98 68 



23 

42 15 

66 28 10 

81 39 



8 
10 

I* 1 00 B6 15 

' ^ From the viewpoint of pharmacokinetics capsules A and B or. 
preferred and capsule B is especially preferred. 

20 ^ir.t^ dosage o, «o capsules o. C. i. administered simuUaneously, would no, be ,o,e,a,ed 20 
!LtrrurAln7B."i?tdrni«eredonce^^^ 

,herapeu.ically eHecive 5'°™";^''^^ ""'^rSly decreased bioavailability in comparison 
controlled absorption is better. 

'^'f controlled release formulation tor oral administretron comprising 3^ 
^° ^'JhTmaScany acceptable Hydroph^c sweilmg substance 

-| ■''^r.rr ^o!S9 .Vcral^^?Si^9 2 to 20 m« 0. bromocriptine per un,. 
35 ATmulaiion according to claim 2 con,aini„, 5 -9 bromocn^^.^ 

t : Srn t^rd^g rcnVo-XTrLding^laims wberein the swelling 
^TT^XJ^Il^'ll^^""^'''^^ cne of the preceding claims wherein the swelling 
^° -r=;rmrr ^a^S'irannn: of the precedirjg daims wherein the weight ratio o, 

,he swelling substance to b'omocript^e ,s ^^"j^g^^.i^, therein the lany ecid "5 

"\ r "';;rutaln Tccofdlng « any one of the preceding claim n .he fatty materia, is 

'° ' fr'fformulation according ,0 claim 1 . wherein ,ha glyceride is glycerol ditripalmitostear- 
3. A formulation according to any one of the preceding claims wherein the weigh, ratio of 
bromocriptinetothefattymaterialistTOm 1.1 to 1 1^ 1:6,o1.-10. 55 

55 lA. A, ormulalion according ,0 claim, 3 whe^^^^^^ 

1 5 A formulation according lo any one of ' |' , . . g fatty material. 

n^Jthvlcelluiose as a swelling agent -f^^ d ^^^^^^^^^^^ 

16 A forrnulat.on accofdmg to claim 1 b. " " t ^ " 9 . { 22 2 or 1 :1 2:4. 
.ulose and glycerol ditripal-itostearate administration. 60 

60 1 7. A method for the P'^parat-on of a contro eo r^^^^^ substance and a fattay material, 
which comprises mixing bromocriptine. hydrophM.c sweii^ acromeqaly. or Parkinson s 
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Kn.-rc Release of bromocriptine (m percents 
Release time in hours Release oi u 
o( weights) 

' Capsule A Capsule B Capsule C 



10 



15 



0,5 
1 


13 
23 


4 
8 


42 


15 


2 


66 


28 


4 


81 


39 


6 
8 
10 
14 
24 


89 


48 


94 


57 


98 


68 


100 


86 



99 
100 



10 



15 



"From the viewpoint of pharmacokinetics capsules A and B are 
prefer7ed end capsule B is especially preferred. 

20 -A daTv dosage of two capsu.es of C. H administered simultaneously, would not be tolerated 20 
therapeutically effective bromocr.p me cone n^^^a^^^^^^ bioavailability in comparison 

controlled absorption is better. 

'^'•f '""I controlled release formulation for oral admin.stration contprising 3^ 
^° Z^'SrrmJ^^o^canv acceptable -V'opHilic swo.|,,>9 substance 

-i ^^-sraJcirr^'r.'^^^ ^ - ^° »' 

35 ""^''V'olulation according to Cairn 2 containing . 

t *A Srn roS io rone o.r ;rlcl?ing=clai.s wberein t.e spelling 
=1"';t,'ml"tra1col^''^^^^ one o. the preceding daims wherein ,f,e swelling 
-r"Mot'2tr— roC onl o, P--ing c.aims wherein the weigh, ratio of 
^'rtt:2Z rSg-r/oV: {-in^^^^^^^^ wnerein .he weight ratio o, 

=° = r/^A formulation according ,0 Cain, , 1 wherein the glyceride is glycerol di,ripa.m..ostear- 
3 A formufation according .0 any one o. the preceding claims wherein the weight ratio o, 
bromocriptine to the fatty material « ''»;" / Xrein the weight ratio is from 1 -.6 to 1 : 1 0. 
55 14. A formulation according to "=1='" containing hydtoxypropyl- 

IS A formulation according 'V^'' °^!ceroMitr p"m Iste^^ « ' ''"V , , 1 

methylcellulose as a '"'"'"9.=8"' 'r^lSrbromocriptine. hydro.ypropylmethylcel- 

,6. A formulation according toe aim \^^"""'"'"^ ^ 1;22:8or 1:12:4. 

lulose and glycerol «>' oral administration, 

go 1 7. A method for the P''P»'«'°" °' ' ^°"'hT, " swe^^ substance and a fattay material, 
which comprises mixing bromocriptine, hydrophilic swemn^^ acromeqaly. or Parkinson s 
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Rele.se .im. in h=u,s Release of bromocriptine (i. percnts 
o1 weigntsj 



Capsule A Capsule B Capsule C 



4 99 



^ 13 

0,5 \l 8 100 

1 42 15 

I 66 28 10 

.r. t 81 39 

8 94 57 

10 ll 68 

11 ICQ B6 15 

"prom the viewpoint of pharmacokinetics capsules A and B are 
preferTed and capsule B is espec.ahy preferred. 

,0 !^XX^^aosa,e o. .wo capsules C . ad.inis.red si.u— . would r,ot he tolerated 20 
therapeutically effective 5^<'7^"p:;7 "^"^^^^^^^^^ bioavailability in compar.sor. 

,5 rth^ir^p;:.^^^^^^^^^^^^ "^^^^ '^^ 

conirolled absorption is better. 

controlled release formulation for oral administration comprising 3^ 
'° Z^'Zrm^ctticany acceptable ftydrophilic swellirjg substance 

-I V,="^a:nrr.o c^l^S 2 ,0 20 o, bromocriptine per unit 

35 "l^'V^lulation according ,0 clain, 2 C^n,ainin9 5 -9 '.-cmoc^^^^^^ 

t ro;^:! » rronl o,r P-lcedin/calms wberein .be swell.n, 

^rT^X^^':ilS:iT>% one of the preceding claims wherein the swel.ing 

the swamng substance ,0 bromocr.pt^e rs ^^-.'^ ^ .0 K25^ ^^^^.^ „y 46 

45%. A formulation accordrna to any one o( the prew 

"^T" ANJrSSS^^^ - In'^trpreceding claims wherein the ....y me..™' 

'■'^ f ■"'^rm'-rtlorcctrd!;^^^^ one of .he preceding claims where! .«V m..enal .s 

^° ' ^.T Tformulation according ,0 claim , 1 wherein the glyceride is glycerol ditripa.m,.oste,r. 
-,3' A formulation according to any one c- the preceding claims wherein .he weight ratio of 
bromocriptine .0 the fatty material '» ^hVein .he weigh, ratio is from 1 :6 to 1 :10. 

- ;t. rfrrrirnrccrrrgiss^^j^^^^^ , 

which comprises rr^ixing bromocr.ptme. hydrophtl.c swe^^ acromeaaly. or Parkinsor, s 



7 
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or Parkinson's disease according to the method of claim 18 in unit dosage form, containing 2 to 

'°2r i foTSSn^a'cording to clair. 1 substantially as hereinbefore described with 

5 "*2%^"1 crri;i^L7r:lts?f"l'Ia" of bromocriptine releasing less than 50 percent by 
weight of bromocriptine within 2.5 hours as measured in 0, 1 n HCI tn in vitro release 

^"Sz'^rcontrolled release formulation according to claim 21 releasing less than 65 percent by 

weight within 8 hours. „. . .i * on in 

10 23. A controlled release formulation according to claims 2 1 or 22 releasing at least 80 ^ O 

percent by weight within 24 hours. 

Prin»d in tht Uoil»<f KinBdom for Har M«i«iy « SiMion.rv OHiM. Dd B81B935. 19B6. 4235. -hi.in.r* 
F«blith.«J •( Tt« Pilent OttKit, 25 South.mpwn Bolldinpi. London. WC2A 1AY. from which eop<«l nwy be obl..ntil. 



